Other terms have been used to describe light sensitivity. Photo-oculodynia implies discomfort in the eye but usually not from a painful light source. 2 Dazzling describes abnormal light scatter without ocular adaptation and, like the terms, hemeralopia and day blindness, may be used to describe blurring of vision due to light. This is a frequent complaint in patients with retinal disorders or more rarely, optic neuropathy. 3 Some investigators have divided photophobia into pain on exposure to light or an uncomfortable sense of glare. 4 The patient does not appear to have pain on exposure to light, and light does not induce glare or blindness. We, thus, are left with the term photophobia to describe her ocular discomfort from light exposure. What Do We Understand About Light Exposure and Migraine?-First, bright lights and glare can precipitate a migraine attack. Three quarters of patients with migraine with aura list light (bright lights, flickering lights, glare) as their most common trigger. 5 Furthermore, light exposure can worsen acute migraine, and affected individuals typically escape to a dark place. Photophobia is described by 66% to 88% of individuals with migraine. 6 Woodhouse and Drummond found that patients with migraine have a lower discomfort threshold to light exposure testing than migrainefree subjects. 7 Vanagaite et al confirmed that patients were more photophobic during an attack than outside an attack. 8 Besides initiating and exacerbating migraine, light and especially flickering light, can be uncomfortable between attacks. Several authors have found that light sensitivity exists in the attack-free intervals. 9 Flickering lights caused visual stress in 81%
of patients with migraine with aura and 57% with migraine without aura, compared to only 15% of patients 2
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without migraine histories. 10 This sensitivity may be related to an overall enhancement of input from the visual cortex to the trigeminal system. 11 Other studies have shown that patients with migraine with and without aura are more likely to wear sunglasses in normal daylight than healthy nonmigraine controls. 5 Furthermore, individuals with cervicogenic, as well as tensiontype headache, also have significantly increased photophobia between attacks when examined via luminance threshold testing. 12 The specific type of light exposure experienced by patients with migraine may be important in the production of photophobia. Main et al found that individuals with migraine had lower discomfort thresholds in both the low and high wavelengths compared with controls and those with tension-type headache. 9 High wavelength lights are red in color, and low wavelengths are blue. 9 In addition, light with a flickering component (eg, fluorescent lights) seems to precipitate migraine and induce visual discomfort more readily. 13, 14 What is the Pathophysiology of Photophobia?-Photophobia is present in many eye conditions that affect the uvea (the pigmented portion of the eye), such as iritis, uveitis (intraocular inflammation), and corneal disease. Presumably, the mechanism of photophobia in these conditions is discomfort generated by irritation of the rich innervation to the eye supplied by the first division of the trigeminal nerve. The trigeminal nerve connection to the midbrain and thalamus is implicated in the pathophysiology of migraine.
Patients with blepharospasm often present initially with a complaint of photophobia and eye irritation leading to an excessive blink reflex. This form of photophobia may be related to sympathetic overdrive, since stellate and superior cervical ganglion blocks can ameliorate the symptoms. 15 Acute meningeal irritation causes photophobia as well, and after meningitis or subarachnoid hemorrhage, photophobia is a common complaint. 16, 17 Pituitary apoplexy and tumors also have been described as causing photophobia, presumably due to irritation of the basal meninges around the diaphragma sellae. 18, 19 Photophobia also has sought to be a psychiatric disorder. In many neuroophthalmic clinics, patients present with severe forms of photophobia and photooculodynia wherein they have virtually retreated from society, living in dark chambers with draperies drawn, wearing multiple pairs of sunglasses. 19 Some patients may have associated migraine. Authors report a high incidence of anxiety and panic disorder in these patients. 19 Even so, although there may be underlying psychiatric disease, photophobia is a real symptom often neglected in medical practice.
Where Could the Source of Photophobia Be Localized?-Little is understood in this regard. In 1934, Lebensohn reported that a functioning optic nerve and trigeminal nerve were necessary for photophobia to occur. 20 A functioning optic nerve is unnecessary, however, since even those with a damaged optic nerve complain of light sensitivity. 21 Photophobia can occur with diseases of the optic nerve; it is an infrequent complaint in optic neuritis but can occur in papilledema due to elevated intracranial pressure. 22 Harold Wolff thought that there were 3 independent sources for photophobia-the pupil, the brain stem, and the cortex. He proposed, "The entire central mechanism of sensory trigeminal including the mes-Q1 encephalic root and nucleus constitute together with the optic nerve the neural mechanism for photophobia." 23 Other contributions from the central nervous system must exist, given case reports of the sudden onset of photophobia with strokes of the inferior medial thalamus. 24 , 25 Malecaze et al found that patients who experience glare, photosensitivity, and photophobia after laser-assisted in-situ keratomileusis (LASIK) corrective surgery had increased activity with light stimulation in the visual association cortices during functional magnetic resonance testing. 26 Recent studies by Aurora and others have suggested that the visual cortex is hyperexcitable and a major contributor to the symptom of photophobia, with input into the mesencephalic migraine generator. 3, 6, 27 The precise localization of photophobia, however, remains unknown. What Treatments Exist for Light Sensitivity?-Even though Lebensohn admonished "tinted glasses as a symptomatic remedy for chronic photophobia are to be condemned, because of both their ineffectiveness and their habit forming tendency," sunglasses do make sense in the bright sunlight for patients with migraine, tension-type headache, and light sensitivity. 5, 20 Sunglasses with ultraviolet (UV) protection have the Headache 3 further benefit of protecting individuals from macular degeneration and cataract. 28 In ophthalmology clinics, patients are routinely urged not to wear sunglasses indoors. Sunglasses cause a dark adaptation such that when one goes into the sunlight, the light is experienced even more intensely. This would indicate that staying in the dark would only make going into the light that much more painful. Think of how many people without migraine wince coming out into the light after a matinee movie.
There have been reports that certain tinted lenses can reduce migraine. In their study in England, Good et al found that FL-41 tint, a rose-colored tint, reduced migraine frequency in children by over one half. 1 The authors contend that the FL-41 tint filters 80% of short wavelength 50-Hz flicker light produced by fluorescent lights, and that this reduces the number of headaches in patients with migraine. A recent study showed that gray sunglasses that reduce all light transmittance improved photosensitivity thresholds for patients with migraine and blepharospasm. 30 In this preliminary study, FL-41 tint did not improve light sensitivity over traditional sunglasses.
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In answer to the questions posed regarding this 32-year-old woman, she demonstrates the photosensitivity known to be prevalent in the pain-free intervals of migraine. She should purchase a pair of sunglasses with UV protection. Polarized lenses probably are not necessary. The color of the lens, as far as we know, does not make a definite difference, but she may wish to try the FL-41 tint glasses reported in the study by Good and colleagues.
